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the liver was calculated to range from 2 to 1.5 Gy. Based on an assumed
latent period of 20 years, the lifetime cancer risk from alpha irradiation of
the liver was estimated to be 300 cancers/104 person-Gy (NRC88). Similar
lifetime risks were calculated on the basis of the Japanese and Danish
studies. If a 10-year instead of a 20-year latent period had been assumed,
the risk estimates would have been reduced by about one-third. In the
BEIR IV report, it was noted that the risk estimates applied only to in-
travascularly administered Thorotrast. The same radionuclide administered
by different routes, or other radionuclides, could cause different patterns
of dose distribution and thus different risks of liver cancer.

Experiments in animals have demonstrated that the chemical toxicity
of Thorotrast contributes little to the induction of liver cancer (NRC88).

The follow-up of Japanese A-bomb survivors covering the period 1950-
1982 (Pr87a) is the first in which cancers of the liver, gall bladder and bile
ducts were reported separately from those of other organ sites. The dose-
trend test for liver cancer was suggestive of a significant response (p = 0.05),
there being 59 deaths due to primary cancers of the liver and intrahepatic
bile ducts, 19 of which occurred in the unexposed group and 40 of which
occurred in the exposed group. The estimated relative risk in terms of
the T65 dosimetry was 1.35 (90% confidence interval, 0.98-2.04), and the
excess risk was 0.08 deaths/104 PYGy (90% confidence interval, 0.00-0.20).
These results are based on death certificate diagnoses for which both poor
detection and poor confirmation of liver cancer have been observed. A
study of a smaller number of histologically diagnosed cases of liver cancer
for the period 1950-1980 found no relationship between radiation dose and
the incidence of primary liver cancer for persons in either Hiroshima or
Nagasaki or for both cities combined (As82).

Additional information on the occurrence of liver cancer in the
Japanese A-bomb survivors for the years 1950-1985 has been reported
by Shimizu et al. (Sh88) who discussed the questionable significance of an
increase in mortality from liver cancer among survivors. On the basis of
the 420 liver cancer deaths that were not otherwise specified, the relative
risk using the DS86 dosimetry was estimated to be 1.26 (90% confidence
interval, 1.05-1.53) at 1 Gy, and the excess risk 0.45/104 PYGy (90% confi-
dence interval, 0.09, 0.88). Such estimates are complicated by the inclusion
of metastases of other cancers to the liver. For the 77 cases of confirmed
primary liver cancer, the relative risk of 1.12 was not statistically significant
(90% confidence interval, 0.87-1.71).

In 14,106 patients who received a single treatment course of x rays
for ankylosing spondylitis and were followed through 1982, a total of 6
liver cancers were observed more than 5 years after exposure, with 2
cases between 5 and 25 years and the other 4 cases more than 25 years
after exposure; the observation of the 6 liver cancers was not significantly